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METHOD FOR REPORTING SERVICE
QUALITY FOR OVER THE TOP SERVICES
IN A COMMUNICATION NETWORK

PRIORITY

This nonprovisional application is a U.S. National Stage
Filing under 35 U.S.C. §371 of International Patent Appli-
cation Serial No. PCT/SE2012/050112, filed Feb. 6, 2012
and entitled “Method for Reporting Service Quality for Over
the Top Services in A Communication Network.”

TECHNICAL FIELD

The present invention discloses a method for operating a
node in a cellular communications system, as well as such
a node and a method for executing an application on a user
terminal in a cellular communications system.

BACKGROUND

The use of cellular systems has evolved from speech-only
into the use of a multitude of different services, many of
them IP-based, i.e. based on the Internet Protocol. An
operator of a cellular system naturally has a desire to keep
the service quality provided to users of the cellular system
at as high a level as possible, since this will give the operator
a competitive edge. Thus, there is also a desire for an
operator to be able to measure the service quality provided
to users. Existing methods for measuring the service quality
provided to users comprise the RTP/RTCP protocol and the
RTCP/XR protocols.

More and more applications which are executed on user
terminals in cellular systems are so called “over the top”
services, i.e. services which are not provided by the operator
of the system, but services for which it is still important to
maintain a high level of quality of service. Typically, “over
the top services” do not use the RTP protocol, and thus,
reporting solutions based on the RTP/RTCP or RTCP/XR
protocols cannot be used.

Different over the top services may require service from
different nodes in a cellular system, so a solution to mea-
suring the quality of service for over the top services, as well
as detecting and, where applicable, remedying degradation
of the quality of service for over the top services, should be
possible to apply in different nodes in a cellular system.

SUMMARY

It is an object to provide a solution by means of which the
service given to users of over the top services in a cellular
communications system may be kept at a high level.

This object is addressed by means of a method for
operating a node in a cellular communications system. The
method comprises receiving information from an applica-
tion which has been or is being executed on a user terminal
in the cellular communications system, and further com-
prises extracting data from the received information regard-
ing the service quality given by the cellular communications
system to the application as well as data indicating one or
more reasons for any degradation of the service quality and
data on the impact of said reasons on said degradation.

In embodiments of the method, the received information
is information which has been provided and/or measured by
the application
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In embodiments of the method, the data on the impact of
said reasons comprises an internal order of the reasons
according to their impact.

In embodiments, the method comprises remedying one or
more of the reasons for any service quality degradation.

In embodiments, the method comprises storing one or
more of said reasons for service quality degradation.

In embodiments of the method, the reasons for any service
quality degradation comprise one or more of jitter, bit-rate,
packet loss and delay.

In embodiments of the method, the information from the
application is received via the cellular communications
system’s radio resource control protocol.

In embodiments of the method, the node in the cellular
communications system is a node in the Operations support
System of the cellular communications system.

In embodiments of the method, the node in the cellular
communications system is a node in the Network Manage-
ment System of the cellular communications system.

In embodiments of the method, the cellular communica-
tions system is an LTE or a 3G system.

There is also disclosed a method for executing an appli-
cation on a user terminal in a cellular communications
system. The method comprises measuring the service qual-
ity available to the application in the cellular communica-
tions system and sending information on the measured
available service quality to a node in the cellular commu-
nications system, and comparing the measured available
service quality to a predefined threshold. If the available
service quality is degraded so that it is below the predefined
threshold, the method comprises performing an analysis of
why the available service quality is degraded and transmit-
ting the results of this analysis to a node in the cellular
communications system, the results comprising one or more
reasons for the degradation of the available service quality
as well as information which grades the impact of said
reasons on the degradation of the available service quality.

In embodiments of the method, one or more of the
following is performed by or in the application:

Measuring the available service quality,

Sending information on the measured available service

quality,

Performing said analysis,

Transmitting the results of said analysis to a node in the

cellular communications system.

According to embodiments of the method, the informa-
tion grading the impact of the reasons comprises ordering
the reasons according to their impact.

According to embodiments of the method, the one or
more reasons for service quality degradation comprise one
or more of jitter, bit-rate, packet loss and delay.

According to embodiments of the method, the informa-
tion from the application is transmitted via the cellular
communications system’s radio resource control protocol.

There is also disclosed a node for a cellular communica-
tions system. The node is arranged to receive information
from an application which has been or is being executed on
a user terminal in the cellular communications system, and
the node is further arranged to extract data from the received
information regarding the service quality given by the
cellular communications system to the application as well as
to extract data indicating one or more reasons for any
degradation of the service quality and data on the impact of
the reasons on the degradation.

In embodiments of the node, the received information is
information which has been provided and/or measured by
the application
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In embodiments of the node, the extracted data on the
impact of the reasons comprises an internal ordering of the
reasons according to their impact.

In embodiments, the node is additionally arranged to
remedy one or more of the reasons for service quality
degradation.

In embodiments, the node is arranged to store one or more
of the reasons for service quality degradation.

In embodiments of the node, the reasons for service
quality degradation comprise one or more of jitter, bit-rate,
packet loss and delay.

In embodiments, the node is arranged to receive the
information from the application via the cellular communi-
cations system’s radio resource control protocol.

In embodiments, the node is a node in the Operations
support System of the cellular communications system.

In embodiments, the node is a node in the Network
Management System of the cellular communications sys-
tem.

In embodiments, the node is a node in an LTE or a 3G
system.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in more detail in the
following, with reference to the appended drawings, in
which

FIG. 1 shows a cellular communication system, and

FIG. 2 shows a schematic flow chart of a first method of
the invention, and

FIG. 3 shows a schematic flow chart of a second method
of the invention, and

FIG. 4 shows a block diagram of a node of the invention.

DETAILED DESCRIPTION

Embodiments of the present invention will be described
more fully hereinafter with reference to the accompanying
drawings, in which embodiments of the invention are
shown. The invention may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Like numbers in the
drawings refer to like elements throughout.

FIG. 1 shows a generalized view of a part of a cellular
communications system 100. The terminology used in order
to describe the cellular communication system 100 is in part
that of an LTE system, although this is by way of example
only; the cellular communication system 100 in which the
invention is applied can be a wide variety of such systems,
of which LTE is only one example; 3G systems are examples
of other kinds of cellular communication systems in which
the invention may be applied, as well as CDMA and
WIiMAX cellular communication systems.

FIG. 1 shows a cell 105 in the cellular communications
system 100. Such cells can accommodate a number of user
terminals, also known as User Equipments, UEs, one of
which, 107, is shown as an example. All communication to
and from the UEs in the cell 105 passes through a node 110
which is sometimes generically referred to as a “base
station”, or, in the LTE case, an eNodeB, as shown in FIG.
1. The eNodeB is connected to “higher” nodes in the system
100, such as, for example, an RNC 115. Other examples of
higher nodes in the system are nodes in the Operations
Support System of the system 100, and nodes in the Network
Management System of the system 100. The RNC 115 is in
turn connected to such higher nodes in the system 100, one
such node being indicated generically as “Node A” 120. The
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4

RNC 115 is shown as being connected to the “Node A” 120
by means of dashed lines in order to indicate that the
connection may not be direct, i.e. that there may be other
intermediate nodes between the RNC 115 and the “Node A”
120.

The UEs in a cell have mainly, until recently, been
arranged and used to execute applications which are sup-
plied by the operator of the cellular communications system
100, such as voice or data sessions. However, in addition to
such applications, applications which are not supplied by the
operator of the cellular communications system 100 are
becoming increasingly popular. Such application are some-
times referred to as “over the top” services. However,
although over the top services aren’t supplied by the opera-
tors of the cellular communications systems, an operator of
a cellular communications systems of course still has a
desire to maintain a high level of service to a user who
executes such services on his UE.

FIG. 2 shows a flow chart of a method for operating a
node such as the node 120 in a cellular communications
system such as the one 100 in FIG. 1. As shown in step 205,
the method 200 comprises receiving information from an
application which has been or is being executed on a user
terminal such as the one 105 in the cellular communications
system 100.

The method 200 also comprises, as shown in step 215,
extracting data from the received information regarding the
service quality given by the cellular communications system
100 to the application as well as, step 220, extracting data
from the received information which indicates one or more
reasons for any degradation of the service quality. As shown
in step 225, the method also comprises extracting data from
the received information on the impact of said reasons on
said degradation. Thus, each, or some of the reasons, which
is/are extracted, are provided with an indication of their
respective impact on the degradation of quality of service,
ie. reason no 1—45%, reason no 2—25%, reason no
3—17%, reason no 4—13%.

Regarding the term “degradation of service quality”, this
refers to a case where one or more parameters which indicate
service of quality fall below a predefined threshold, as
measured by the application in the UE 107, or a case where
a “composite” service of quality value has fallen below a
predefined threshold, the composite service of quality value
being comprised of two or more parameters.

Examples of such parameters, which may be among the
extracted reasons include one or more of jitter, bit-rate,
packet loss and delay.

As for the term “service quality” as used herein, an
operator of a cellular communications system or a designer
of an application which has been or is being executed on a
user terminal in a cellular communications system can of
course define this term in a wide variety of ways. However,
one way in which “service of quality” is often defined is the
so called “integrity of service”, i.e. that the service provided
is high while the application in question is being executed.

A common way of measuring such “integrity of service”
is the MOS, the Mean Opinion Score, which grades the
integrity of service on a scale of 1 to 5. Document ITU-T
P800 is a document which is commonly referred to when
measuring the MOS. The document actually describes how
to perform subjective tests (i.e. with test persons), but the
same scale is also often used for objective measurements,
e.g. measurements of “integrity of service”

In some embodiments of the invention, it is the integrity
of service which is used as an indicator of the “service
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quality”, but examples of other such indicators also include
the parameters accessibility and retainability.

In embodiments of the method 200, the information
which is received by the node is information which has been
provided and/or measured by the application, as opposed to
information which has been provided and/or measured by
the user terminal 107.

In embodiments of the method 200, the data which is
extracted by the node on the impact of said reasons com-
prises an internal order of the reasons according to their
impact. In other words, the reasons for the degradation of
quality are, in such embodiments, ordered in, for example,
a list, with the most serious reason at the top or bottom of
the list, and the other reasons arranged accordingly in the
list.

In embodiments, the method 200 comprising remedying
one or more of the reasons for service quality degradation.
For example, if the extracted data indicates to the node that
jitter is the most harmful of the reasons for service quality
degradation, the node can take steps to remedy the jitter,
suitably by improving on the delay demands in a scheduling
function in the node in the cellular communications system
in which such a function is located, for example a “base
station”, although scheduling may also be handled by other
nodes in the cellular communications system.

In addition, the reason or reasons which is/are remedied
by the node can also be the reason which are the most
economical to remedy, so that if, for example, the second
most serious reason for service quality degradation is by far
the easiest or least expensive to remedy, this can be the
reason that is remedied instead of the most serious reason for
service quality degradation.

In embodiments of the method 200, the method comprises
storing one or more of the reasons for service quality
degradation. Such stored reasons can then be used either by
the node or by the operator of the system 100 for evaluation
purposes. The reasons which are stored can also be stored
along with their respective data on their impact on the
service quality degradation, as well as, for example, data on
when they were received.

In embodiments of the method 200, the data from the
application is received by the node via the cellular commu-
nications system’s 100 radio resource control protocol.

In embodiments of the method 200, the node in the
cellular communications system 100 is a node in the Opera-
tions support System of the cellular communications system.

In other embodiments of the method 200, the node in the
cellular communications system 100 is a node in the Net-
work Management System of the cellular communications
system.

FIG. 3 shows a flow cart of a method 300 for executing
an application on a user terminal such as the one 107 in a
cellular communications system such as the one 100. The
method 300 comprises, as shown in step 305, measuring the
service quality given to (or available to) the application in
the cellular communications system 100 and, as shown in
step 310, sending information on the measured service
quality to a node in the cellular communications system 100.

As shown in step 315, the measured service quality is
compared to a pre-defined threshold, and if the measured
service quality is so degraded that it is below the predefined
threshold, the method comprises, as shown in step 320,
performing an analysis of why the measured service quality
is below the threshold in question, and, step 325, transmit-
ting the results of the analysis to a node in the cellular
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communications system 100. If the service quality is not
degraded so that it is below the predefined threshold, step
305 is performed again.

As shown in step 330, the results of the analysis which are
transmitted to a node in the cellular communications system
100 comprise one or more reasons for the degradation of the
service quality as well as, as shown in step 335, information
grading the impact of that or those reasons on the degrada-
tion of the service quality.

Examples of parameters which indicate quality of service
include jitter, low bit rate, packet loss and delay. These
parameters are continuously, or at discrete moments in time,
measured, and if one or more of the parameters has/have
fallen below its predefined threshold, this is reported as
degraded quality of service to the node, which thus receives
it as the information referred to in step 205 of the method
200.

Suitably, one or more of the following is performed by or
in the application, as opposed to being performed in the user
terminal:

Measuring 305 the service quality,

Sending information 310 on the measured service quality,

Performing 320 the analysis,

Transmitting 325 the results of the analysis to a node in

the cellular communications system.

In embodiments of the method 300, the application also
grades the impact of the reasons by ordering the reasons
according to their impact. Thus, for example, the gravest
reason will be put first or last in a list of reasons, and the
other reasons will be included in the list accordingly.

Such a list may also show the relative impact of the
reasons, not just in order of impact, but also in proportion to
their impact, e.g. reason no 1—53%, reason no 2—25% and
reason no 3—22%. Such proportions may also be provided
without ordering the reasons in a list.

Turning now to how the information from the application
is transmitted to the node in the cellular communications
system, this is in embodiments of the method 300 done via
the cellular communications system’s radio resource control
protocol.

In embodiments of the method 300, the node in the
cellular communications system is a node in the Operations
support System of the cellular communications system. In
other embodiments of the method 300, the node in the
cellular communications system is a node in the Network
Management System of the cellular communications sys-
tem.

In embodiments, the cellular communications system in
which the method 300 is performed in is an LTE system or
a 3G system.

FIG. 4 shows a block diagram of a node such as the one
120 for a cellular communications system such as the one
100. The node 120 comprises a Receive Unit 122, by means
of which it receives information from other nodes in the
cellular communications system, e.g. information from an
application which has been or is being executed on a user
terminal such as the one 107. The node 120 also comprises
a Transmit Unit 124, by means of which it transmits infor-
mation to other nodes in the cellular communications sys-
tem.

In addition, the node 120 also comprises an Extraction
Unit 126, by means of which the node 120 extracts data from
the received information regarding the service quality given
by the cellular communications system to the application.
The extraction Unit 126 also serves to extract data indicating
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one or more reasons for any degradation of the service
quality and data on the impact of those reasons on said
degradation.

In embodiments of the node 120, the information which
is received is information which has been provided and/or
measured by the application which has been or is being
executed on the user terminal.

In embodiments of the node 120, the extracted data on the
impact of the reasons comprises an internal ordering of the
reasons according to their impact.

In embodiments, the node 120 is arranged to remedy one
or more of the reasons for service quality degradation.

In embodiments, the node 120 is arranged to store one or
more of said reasons for service quality degradation, which
s done by means of a Memory Unit 128, which is connected
to the Extraction Unit 126.

In embodiments of the node 120, the reasons for service
quality degradation comprise one or more of jitter, bit-rate,
packet loss and delay.

In embodiments, the node 120 is arranged to receive, via
the Receive Unit 122, the information from the application
via the cellular communications system’s radio resource
control protocol.

In embodiments, the node 120 is a node in the Operations
support System of the cellular communications system.

In embodiments, the node 120 is a node in the Network
Management System of the cellular communications sys-
tem.

In embodiments, the node 120 is a node in LTE or a 3G
system.

The terminology used herein is for the purpose of describ-
ing particular embodiments only, and is not intended to limit
the invention.

Embodiments of the invention are described with refer-
ence to the drawings, such as block diagrams and/or flow-
charts. It is understood that several blocks of the block
diagrams and/or flowchart illustrations, and combinations of
blocks in the block diagrams and/or flowchart illustrations,
can be implemented by computer program instructions.
Such computer program instructions may be provided to a
processor of a general purpose computer, a special purpose
computer and/or other programmable data processing appa-
ratus to produce a machine, such that the instructions, which
execute via the processor of the computer and/or other
programmable data processing apparatus, create means for
implementing the functions/acts specified in the block dia-
grams and/or flowchart block or blocks.

In some implementations, the functions or steps noted in
the blocks may occur out of the order noted in the opera-
tional illustrations. For example, two blocks shown in suc-
cession may in fact be executed substantially concurrently or
the blocks may sometimes be executed in the reverse order,
depending upon the functionality/acts involved.

In the drawings and specification, there have been dis-
closed exemplary embodiments of the invention. However,
many variations and modifications can be made to these
embodiments without substantially departing from the prin-
ciples of the present invention. Accordingly, although spe-
cific terms are employed, they are used in a generic and
descriptive sense only and not for purposes of limitation.

The invention is not limited to the examples of embodi-
ments described above and shown in the drawings, but may
be freely varied within the scope of the appended claims.

The invention claimed is:
1. A method for operating a node in a cellular communi-
cations system, the method comprising:
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receiving information from an application which has been
or is being executed on a user terminal in the cellular
communications system, the method further compris-
ing:

extracting data from the received information regarding

the service quality given by the cellular communica-
tions system to the application as well as data indicat-
ing a plurality of reasons for any degradation of the
service quality and data on the impact of said plurality
of reasons on said degradation, wherein

data on the impact of said plurality of reasons comprises

a list in which said plurality of reasons are ordered
according to the impact of the respective plurality of
reasons.

2. The method of claim 1, according to which the received
information is information which has been provided and/or
measured by the application.

3. The method of claim 1, comprising remedying one or
more of said plurality of reasons for service quality degra-
dation.

4. The method of claim 1, comprising storing one or more
of said plurality of reasons for service quality degradation.

5. The method of claim 1, in which said plurality of
reasons for service quality degradation comprise one or
more of jitter, bit-rate, packet loss and delay.

6. The method of claim 1, according to which the data
from the application is received via the cellular communi-
cations system’s radio resource control protocol.

7. The method of claim 1, according to which the node in
the cellular communications system is a node in the Opera-
tions support System of the cellular communications system.

8. The method of claim 1, according to which the node in
the cellular communications system is a node in the Network
Management System of the cellular communications sys-
tem.

9. A method for executing an application on a user
terminal in a cellular communications system, comprising:

measuring the service quality available to the application

in the cellular communications system and sending
information on the measured available service quality
to a node in the cellular communications system,

comparing the measured available service quality to a

predefined threshold, and, if the available service qual-
ity is degraded so that it is below said predefined
threshold,

performing an analysis of why the available service

quality is degraded, and

transmitting the results of said analysis to the node in the

cellular communications system, the results comprising
a plurality of reasons for the degradation of the avail-
able service quality as well as information grading the
impact of said plurality of reasons on the degradation of
the available service quality.

10. The method of claim 9, according to which one or
more of the following is performed by or in the application:

measuring the available service quality,

sending information on the measured available service

quality,

comparing the available service quality to a predefined

threshold,

performing said analysis,

transmitting the results of said analysis to a node in the

cellular communications system.

11. The method of claim 9, according to which the
information grading the impact of the plurality of reasons
comprises ordering the reasons according to their impact.
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12. The method of claim 9, according to which said
plurality of reasons for service quality degradation comprise
one or more of jitter, bit-rate, packet loss and delay.

13. The method of claim 9, according to which the
information from the application is transmitted via the
cellular communications system’s radio resource control
protocol.

14. The method of claim 9, according to which the node
in the cellular communications system to which the results
of the analysis are sent is a node in the Operations support
System of the cellular communications system.

15. The method of claim 9, according to which the node
in the cellular communications system to which the results
of the analysis are sent is a node in the Network Manage-
ment System of the cellular communications system.

16. A node for a cellular communications system, the
node being arranged to:

receive information from an application which has been

or is being executed on a user terminal in the cellular
communications system, the node further being
arranged to:

extract data from the received information regarding the

service quality given by the cellular communications
system to the application as well as to extract data
indicating a plurality of reasons for any degradation of
the service quality and data on the impact of said
plurality of reasons on said degradation, wherein
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data on the impact of said plurality of reasons comprises
a list in which said plurality of reasons are ordered
according to the impact of the respective plurality of
reasons.

17. The node of claim 16, in which the received infor-
mation is information which has been provided and/or
measured by the application.

18. The node of claim 16, additionally being arranged to
remedy one or more of said plurality of reasons for service
quality degradation.

19. The node of claim 16, being arranged to store one or
more of said plurality of reasons for service quality degra-
dation.

20. The node of claim 16, in which said plurality of
reasons for service quality degradation comprise one or
more of jitter, bit-rate, packet loss and delay.

21. The node of claim 16, being arranged to receive the
information from the application via the cellular communi-
cations system’s radio resource control protocol.

22. The node of claim 16, being a node in the Operations
support System of the cellular communications system.

23. The node of claim 16, being a node in the Network
Management System of the cellular communications sys-
tem.



